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(54) FUEL CELL STACK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell stack 
capable of using the same separator in a plurality of sub-stacks 
to make economical and surely keeping desirable power 
generating performance. 

SOLUTION: An intermediate plate 18a interposed between a 
first sub-stack 12 and a second sub-stack 14 is installed, and 
an oxidizing agent gas mixing passage 92 communicating with an 
oxidizing agent gas outlet 64 of the upstream first sub-stack 12 
and an oxidizing agent gas inlet 56 of the downstream second 
sub-stack 14 is installed inside a plane 90 of the intermediate 
plate 18a. Oxidizing agent gas is supplied to the first sub-stack 
12 and the second sub-stack 14 from an oxidizing agent inlet 56 
and exhausted from the oxidizing agent gas outlet 64. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The electrolyte and electrode zygote which consists of an anode lateral electrode and a cathode 
lateral electrode on both sides of an electrolyte It is the fuel cell stack constituted by having the substack by 
which infixed the separator and two or more laminatings were carried out, and said substack's infixing a 
middle plate and two or more laminatings being carried out. The reactant gas outlet side free passage way of 
said substack arranged in the field of said middle plate at the supply direction upstream of reactant gas, The 
fuel cell stack characterized by preparing the passage which opens for free passage the reactant gas 
entrance-side free passage way of said substack arranged at the supply direction downstream of said reactant 
gas. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the substack to which the electrolyte and the electrode zygote 
which consists of an anode lateral electrode and a cathode lateral electrode on both sides of an electrolyte 
infixed the separator in, and two or more laminatings were carried out, and relates to the fuel cell stack 
constituted by said substack's infixing a middle plate and two or more laminatings being carried out. 
[0002] 

[Description of the Prior Art] For example, the electrolyte membrane (electrolyte) which consists of 
macromolecule ion exchange membrane (cation exchange membrane) is used for a polymer electrolyte fuel 
cell (PEFC). It has the unit cell (unit generation-of-electrical-energy eel) constituted by pinching the zygote 
(an electrolyte and electrode zygote) constituted by **(ing) the anode lateral electrode and cathode lateral 
electrode which become the both sides of this electrolyte membrane from a catalyst electrode and porosity 
carbon, respectively an opposite with a separator (bipolar plate), and this unit cell is usually using it as a fuel 
cell stack to which the laminating only of the predetermined number was carried out. 

[0003] In this kind of fuel cell stack, hydrogen is ionized on a catalyst electrode and the fuel gas supplied to 
the anode lateral electrode, for example, the gas which mainly contains hydrogen, (henceforth hydrogen 
content gas) moves to a cathode lateral electrode side through an electrolyte membrane. The electron 
produced in the meantime is taken out by the external circuit, and is used as electrical energy of a direct 
current. In addition, since oxidant gas, for example, the gas which mainly contains oxygen, or air 
(henceforth oxygen content gas) is supplied, a hydrogen ion, an electron, and oxygen react in this cathode 
lateral electrode, and water is generated by the cathode lateral electrode. 

[0004] By the way, the fuel cell stack requires the comparatively big output, for example, in case it is used 
as an object for mount. For this reason, although the structure which carries out the laminating of many unit 
cells is usually adopted, while becoming easy to generate temperature distribution in the direction of a 
laminating in connection with the laminating number increasing, there is fault that the wastewater nature of 
the generation water generated according to electrochemical reaction etc. cannot fall, and the desired 
generation-of-electrical-energy engine performance cannot be obtained. 

[0005] The equipment currently indicated by for example, the United States patent Re No. 36,148 official 
report is known there. With this equipment, as shown in drawing 12 , while the fuel cell block 1 is divided 
into the 1st eel group 2, the 2nd eel group 3, and the 3rd eel group 4, the laminating of said the 1st thru/or 
3rd eel groups 2, 3, and 4 is carried out in the supply direction (the direction of arrow-head alpha) of 
reactant gas (for example, fuel gas). The 1st thru/or the 3rd eel groups 2, 3, and 4 have the unit cells 5a, 5b, 
and 5 c of a predetermined number, respectively. 

[0006] Reactant gas is supplied to the fuel cell block 1 through Rhine 6, and this reactant gas is first 
supplied to two or more unit-cell 5a which constitutes the 1st eel group 2 in juxtaposition. Subsequently, 
after the reactant gas discharged by the 1st eel group 2 is supplied to two or more unit-cell 5b which 
constitutes the 2nd eel group 3 in juxtaposition, it is discharged by said 2nd eel group 3, and is supplied to 
two or more unit-cell 5c which constitutes the 3rd eel group 4 in juxtaposition. Thereby, generation water 
and inert gas can be discharged effectively and it is supposed that it will become possible to aim at 
improvement in the generation-of-electrical-energy engine performance. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned fuel cell block 1, the flow 
direction of the reactant gas in the 1st thru/or the 3rd eel groups 2, 3, and 4 is reversed by turns, and the 
configurations of each separator differ in unit cells 5a and 5c and unit-cell 5b. By this, the class of separator 
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increases, the manufacturing cost of said separator soars, and the problem of not being economical is 
pointed out. 

[0008] This invention solves this kind of problem, the same separator can be used by two or more substacks, 
and while it is economical, it aims at offering the fuel cell stack which can maintain certainly the desired 
generation-of-electrical-energy engine performance. 
[0009] 

[Means for Solving the Problem] In the fuel cell stack concerning claim 1 of this invention, the passage 
which opens for free passage the reactant gas outlet side free passage way of said substack arranged at the 
supply direction upstream of reactant gas and the reactant gas entrance-side free passage way of said 
substack arranged at the supply direction downstream of said reactant gas is prepared in the field of the 
middle plate infixed between substacks. Therefore, the reactant gas discharged by the reactant gas outlet 
side free passage way of the substack of the upstream will be supplied to the reactant gas entrance-side free 
passage way of the substack of the downstream through the passage of a middle plate. 
[0010] For this reason, in each substack, after reactant gas is supplied from a reactant gas entrance-side free 
passage way, it is always discharged from the reactant gas outlet side free passage way. It will become 
economical, while being able to use the same separator to all substacks, not preparing by this the separator 
with which classes differ and a configuration's simplifying. 
[0011] 

[Embodiment of the Invention] Drawing 1 is the 1 partial-solution strabism explanatory view of the fuel cell 
stack 1 0 concerning the 1 st operation gestalt of this invention. 

[0012] The fuel cell stack 10 is equipped with the 1st substack 12, the 2nd substack 14, and the 3rd substack 
16 which are arranged in the flow direction (the direction of arrow-head X) of the oxidizing agent gas which 
is reactant gas, and fuel gas, and the middle plates 18a and 18b are infixed between said the 1st thru/or 3rd 
substacks 12 and 14, and 16. 

[0013] The 1st thru/or the 3rd substacks 12, 14, and 16 are constituted identically, pile up the eel assembly 
20 of the number of predetermined groups in the direction of arrow-head X, respectively, and are 
constituted. As shown in drawing 2 , the eel assembly 20 piles up the 1st unit cell 24 and the 2nd unit cell 
26, and is constituted, and said 1st and 2nd unit cells 24 and 26 are equipped with the 1st and 2nd zygotes 28 
and 30. 

[0014] The 1st and 2nd zygotes 28 and 30 have the solid-state polyelectrolyte film (electrolyte) 32a and 32b, 
and the cathode lateral electrodes 34a and 34b and the anode lateral electrodes 36a and 36b arranged on both 
sides of said electrolyte membranes 32a and 32b. The cathode lateral electrodes 34a and 34b and the anode 
lateral electrodes 36a and 36b consist of a catalyst electrode and porosity carbon, respectively. 
[0015] As shown in drawing 2 and drawing 3 , while the 1st separator 38 is arranged in the cathode lateral 
electrode 34a side of the 1st zygote 28 and the 2nd separator 40 is arranged between the cathode lateral 
electrode 34b sides of the 2nd zygote 30 the anode lateral electrode 36a side of said 1st zygote 28, the 3rd 
separator 42 is arranged in the anode lateral electrode 36b side of said 2nd zygote 30. The sheet metal-like 
wall board (septum member) 44 is infixed in the field side where the 1st and 3rd separators 38 and 42 
counter mutually. 

[0016] As shown in d rawing 2 and drawing 4 , in the 1st and 2nd zygotes 28 and 30 lists in the end edge by 
the side of the 1st thru/or the long side (the direction of arrow-head C) of the 3rd separator 38, 40, and 42 
Are mutually open for free passage in the direction of superposition of the 1st and 2nd unit cells 24 and 26 
(the direction of arrow-head A). The fuel gas inlet port 46 for passing fuel gas (reactant gas), such as 
hydrogen content gas, (reactant gas entrance-side free passage way), The middle oxidant gas outlet 50 where 
the oxidant gas (reactant gas) which is oxygen content gas, such as air with which the reaction was supplied 
by the cooling-medium outlet 48 for passing a cooling medium and the 1st unit cell 24 by the side of the 
improvement style in the method of gas flowing, is discharged, It is open for free passage to said middle 
oxidant gas outlet 50, and the middle oxidant gas inlet port 52 which makes said oxidant gas introduce into 
the 2nd unit cell 26 of the gas flow direction downstream is formed. 

[0017] In the 1st and 2nd zygotes 28 and 30 lists, in the other end edge by the side of the 1st thru/or the long 
side of the 3rd separator 38, 40, and 42 Are mutually open for free passage in the direction of arrow-head A. 
The oxidant gas inlet port 56 (reactant gas entrance-side free passage way), The middle fuel gas outlet 58 
where the fuel gas with which the reaction was supplied by the 1 st unit cell 24 by the side of the 
improvement style in the method of gas flowing is discharged, It is open for free passage to said middle fuel 
gas outlet 58, and the 1st and 2nd middle fuel gas inlet ports 60a and 60b which make said fuel gas 
introduce into the 2nd unit cell 26 of the gas flow direction downstream are formed. 
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[0018] It is mutually open for free passage in the direction of arrow-head A, and the oxidant gas outlet 
(reactant gas outlet side free passage way) 64, the cooling-medium inlet port 66, and the fuel gas outlet 
(reactant gas outlet side free passage way) 68 are established in the 1 st thru/or the lower limit edge of the 
3rd separator 38, 40, and 42 at the 1st and 2nd zygotes 28 and 30 lists. 

[0019] While the low humidification oxidant gas feed hopper (additional reactant gas feed hopper) 65 to 
which the oxidant gas of low humidification is supplied rather than the humidified oxidant gas which is 
supplied to the oxidant gas inlet port 56 is formed near the oxidant gas outlet 64 The low humidification fuel 
gas feed hopper (additional reactant gas feed hopper) 69 for supplying the fuel gas of low humidification 
near the fuel gas outlet 68 rather than the humidified fuel gas which is supplied to the fuel gas inlet port 46 
is formed. 

[0020] While the straight-line slot 70 where only predetermined die length extends along the direction of 
arrow-head C (the direction of a long side) in a center-section side while the 1st separator 38 consists of 
metallic thin plates is formed, the embossing section 72 which constitutes the space section for buffers is 
formed in the direction both ends of arrow-head C of said straight-line slot 70. The straight-line slot 70 and 
the embossing section 72 are formed by turns from both sides of the 1st separator 38, and as shown in 
drawing 3 and drawing 4 , the both ends of said oxidant gas passage 74 open the 1st separator 38 for free 
passage to the oxidant gas inlet port 56 and the middle oxidant gas outlet 50 while it establishes the oxidant 
gas passage 74 in the side which counters cathode lateral electrode 34a of the 1st zygote 28. 
[0021] The 1st separator 38 establishes the cooling-medium passage 76 in the side which counters one field 
of a wall board 44 through the straight-line slot 70 and the embossing section 72 (refer to drawing 3 and 
drawing 4 ). An other end side turns up the edge of a wall board 44, and the cooling-medium passage 76 is 
open for free passage at the cooling-medium inlet port 66 from the field side of another side of said wall 
board 44 while an end is open for free passage to the cooling-medium outlet 48, as shown in drawing 4 . 
[0022] The 2nd separator 40 is constituted like the 1st above-mentioned separator 38 and abbreviation, and 
while establishing the fuel gas passage 78 in the side which counters anode lateral electrode 36a of the 1st 
zygote 28 through the straight-line slot 70 and the embossing section 72 (refer to drawing 3 ), said fuel gas 
passage 78 is open for free passage to the fuel gas inlet port 46 and the middle fuel gas outlet 58 (refer to 
drawing 4 ). The other end opens the 2nd separator 40 for free passage to the oxidant gas outlet 64 while the 
oxidant gas passage 80 is established in the side which counters cathode lateral electrode 34b of the 2nd 
zygote 30 and the end of this oxidant gas passage 80 is open for free passage to the middle oxidant gas 
outlet 50 through the middle oxidant gas inlet port 52. 

[0023] The 3rd separator 42 is constituted like the 1st and 2nd above-mentioned separators 38 and 40 and 
abbreviation, and the fuel gas passage 82 is established in the side which counters anode lateral electrode 
36b of the 2nd zygote 30 (refer to drawing 3 and drawing 4 ). While an end is open for free passage to the 
middle fuel gas outlet 58 through the 1st and 2nd middle fuel gas inlet ports 60a and 60b, the other end 
opens this fuel gas passage 82 for free passage to the fuel gas outlet 68. The 3rd separator 42 establishes the 
cooling-medium passage 84 in the side which counters a wall board 44. As shown in drawing 4 , the other 
end turns up this cooling-medium passage 84 with a wall board 44, and opens it for free passage to the 
cooling-medium outlet 48 while an end is open for free passage at the cooling-medium inlet port 66. 
[0024] As shown in drawing 1 and drawing 5 , the oxidant gas interflow way 92 and the fuel gas interflow 
way 94 are established in one field 90 of middle plate 1 8a. The oxidizing agent gas mixture passage 92 
connects the oxidizing agent gas outlet 64 of the 1st substack 12 of the direction upstream of arrow-head X, 
the low humidification oxidizing agent gas supply opening 65, and the oxidant gas inlet port 56 of the 2nd 
substack 14 of the direction downstream of arrow-head X. 

[0025] The oxidant gas interflow way 92 is equipped with the guide section 96 for making it mix with the 
oxidant gas after the use supplied from the oxidant gas outlet 64, and sending the intact oxidant gas supplied 
from the low humidification oxidant gas feed hopper 65 to the oxidant gas inlet port 56. 
[0026] The guide section 96 is constituted by two or more rib sections prepared in the oxidizing agent gas 
mixture passage 92, and has the function which makes homogeneity the mixed state of intact oxidant gas 
and the oxidant gas after use by setting up a location, die length, a direction, spacing, etc. of each rib section. 

[0027] The fuel gas interflow way 94 opens the fuel gas outlet 68 of the 1st substack 12, the low 
humidification fuel gas feed hopper 69, and the fuel gas inlet port 46 of the 2nd substack 14 for free passage. 
The fuel gas interflow way 94 is equipped with the guide section 98 for making it mix with the fuel gas after 
use supplied from the fuel gas outlet 68, and sending the intact fuel gas supplied from the low 
humidification fuel gas feed hopper 69 to the fuel gas inlet port 46. 
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[0028] This guide section 98 is equipped with two or more rib sections like the above-mentioned guide 
section 96, and has the function to make homogeneity mix intact fuel gas and the fuel gas after use, by 
setting up a location, die length, a direction, spacing, etc. of each rib section. 

[0029] The 1st and 2nd substacks 12 and 14 are constituted identically, and the oxidizing agent gas inlet 56 
and the fuel gas inlet port 46 of said 2nd substack 14 are established in the same location as the oxidant gas 
inlet port 56 of said 1st substack 12, and the fuel gas inlet port 46 (refer to drawing 1 ). 
[0030] Middle plate 18b is constituted like the above-mentioned middle plate 18a, the same reference mark 
is given to the same component, and the detailed explanation is omitted. 

[003 1] In middle plate 1 8b, the oxidant gas outlet 64 of the 2nd substack 14 of the direction upstream of 
arrow-head X, The oxidizing agent gas mixture passage 92 which opens the low humidification oxidizing 
agent gas supply opening 65 and the oxidizing agent gas inlet 56 of the 3rd substack 16 of the direction 
downstream of arrow-head X for free passage, and the fuel gas outlet 68 of said 2nd substack 14, The fuel 
gas interflow way 94 which opens the low humidification fuel gas feed hopper 69 and the fuel gas inlet port 
46 of said 3rd substack 16 for free passage is formed. 

[0032] The 2nd and 3rd substacks 14 and 16 are constituted identically, and the oxidizing agent gas inlet 56 

and the fuel gas inlet port 46 of said 3rd substack 16 are established in the same location as the oxidant gas 

inlet port 56 of said 2nd substack 14, and the fuel gas inlet port 46 (refer to drawing 1 ). 

[0033] Thus, the fuel cell stack 10 is constituted by binding the 1st thru/or the 3rd substacks 12, 14, and 16 

constituted, and the middle plates 18a and 18b tight in one through the fixed means which is not illustrated 

where a laminating is carried out in the direction of arrow-head X. 

[0034] Thus, actuation of the fuel cell stack 10 constituted is explained below. 

[0035] Within the fuel cell stack 10, while oxidizing agent gas is first supplied to the oxidizing agent gas 
inlet 56 of the eel assembly 20 which constitutes the 1st substack 12, fuel gas is supplied to the fuel gas inlet 
port 46 of said eel assembly 20 (refer to drawing 1 ). Furthermore, cooling media, such as pure water, 
ethylene glycol, and oil, are supplied to the cooling-medium inlet port 66. For this reason, in the 1st substack 
12, fuel gas, oxidant gas, and a cooling medium are supplied one by one to two or more sets of eel 
assemblies 20 repeated in the direction of arrow-head X. 

[0036] As shown in drawing 3 and drawing 4 , the oxidant gas supplied to the oxidant gas inlet port 56 
which is open for free passage in the direction of arrow-head A is introduced into the oxidant gas passage 74 
established in the 1st separator 38, and moves along with cathode lateral electrode 34a which constitutes the 
1st zygote 28. On the other hand, the fuel gas supplied to the fuel gas inlet port 46 is introduced into the fuel 
gas passage 78 established in the 2nd separator 40, and moves along with anode lateral electrode 36a which 
constitutes the 1st zygote 28. Therefore, in the 1st zygote 28, the oxidant gas supplied to cathode lateral 
electrode 34a and the fuel gas supplied to anode lateral electrode 36a are consumed according to 
electrochemical reaction within a catalyst electrode, and a generation of electrical energy is performed. 
[0037] The oxidant gas by which the part was consumed with the 1st zygote 28 is introduced into the middle 
oxidant gas outlet 50 from the oxidant gas passage 74, and moves in the direction of arrow-head A along 
this middle oxidant gas outlet 50. This oxidant gas moves along with cathode lateral electrode 34b which 
constitutes the 2nd zygote 30 through said oxidant gas passage 80, after being introduced into the oxidant 
gas passage 80 established in the 2nd separator 40 from the middle oxidant gas inlet port 52, as shown in 
drawing 4 . 

[0038] As shown in drawing 4 , the fuel gas with which similarly the part was consumed by anode lateral 
electrode 36a which constitutes the 1st zygote 28 is introduced into the middle fuel gas outlet 58, and moves 
in the direction of arrow-head A. This fuel gas is introduced into the fuel gas passage 82 established in the 
3rd separator 42 through the 1st and 2nd middle fuel gas inlet ports 60a and 60b. 

[0039] And in order that fuel gas may move along with anode lateral electrode 36b which constitutes the 
2nd zygote 30, in said 2nd zygote 30, oxidant gas and fuel gas are consumed according to electrochemical 
reaction within a catalyst electrode, and a generation of electrical energy is performed. While the oxidant 
gas by which oxygen was consumed is discharged by the oxidant gas outlet 64, the fuel gas with which 
hydrogen was consumed is discharged by the fuel gas outlet 68. 

[0040] On the other hand, after the cooling medium supplied to the cooling-medium inlet port 66 moves 
along the cooling-medium passage 84 established in the 3rd separator 42, it moves along the cooling- 
medium passage 76 which turns up with a wall board 44 and is established in the 1st separator 38, and is 
discharged by the cooling-medium outlet 48. 

[0041] In this case, with the 1st operation gestalt, if fuel gas is first supplied to the fuel gas inlet port 46 
while oxidant gas is supplied to the oxidant gas inlet port 56 of the 1st substack 12, said oxidant gas by 
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which the part was consumed within this 1st substack 12, and said fuel gas will be discharged by the oxidant 
gas outlet 64 and the fuel gas outlet 68, and will be sent to middle plate 1 8a. 

[0042] Subsequently, oxidant gas and fuel gas are supplied to the oxidant gas inlet port 56 and the fuel gas 
inlet port 46 of the 2nd substack 14 through the oxidizing agent gas mixture passage 92 and the fuel gas 
interflow way 94 of middle plate 18a. Furthermore, the oxidant gas and fuel gas which were discharged by 
the oxidant gas outlet 64 and the fuel gas outlet 68 of the 2nd substack 14, and were sent to middle plate 1 8b 
pass along the oxidizer gas mixture passage 92 and the fuel gas interflow way 94 of said middle plate 1 8b, 
and are supplied to the oxidant gas inlet port 56 and the fuel gas inlet port 46 of the 3rd substack 16. 
[0043] Thus, in the 1st thru/or the 3rd substacks 12, 14, and 16, since oxidant gas and fuel gas are always 
discharged by the oxidizer gas outlet 64 and the fuel gas outlet 68 after they are supplied to the oxidant gas 
inlet port 56 and the fuel gas inlet port 46, it becomes possible to constitute altogether said the 1st thru/or 
3rd substacks 12, 14, and 16 with the same components. For this reason, while the 1st [ respectively same ] 
thru/or the 3rd respectively same separator 38, 40, and 42 can be used for the 1st thru/or the 3rd substacks 
12, 14, and 16 and versatility improves, the effectiveness that it is reduced effectively and a manufacturing 
cost will become economical is acquired. 

[0044] Moreover, with the 1st operation gestalt, the oxidant gas and the moisture (oxidant gas of the 
specified quantity humidified beforehand in practice) of a complement are supplied to operation of this 1st 
substack 12 to the 1st substack 12. Therefore, in each eel assembly 20 which constitutes the 1st substack 12, 
since it is supplied after the oxidizing agent gas of a complement has been humidified by the reaction, a 
desired reaction is effectively performed within said 1st substack 12. 

[0045] Within each eel assembly 20, generation water is obtained by the reaction in that case. While this 
generation water moves in the direction of arrow-head X along the oxidant gas outlet 64 through the oxidant 
gas after use and being introduced into the oxidant gas interflow way 92 of middle plate 18a, the oxidant gas 
of low humidification is supplied to this oxidant gas interflow way 92 from the low humidification oxidant 
gas feed hopper 65. Thereby, the oxidant gas after use and intact oxidizing agent gas are sent to the 2nd 
substack 14 from the oxidizing agent gas inlet 56, after homogeneity is mixed. 

[0046] Therefore, in the 2nd substack 14, it is supplied after the oxidant gas of a complement has fully been 
humidified by operation of this 2nd substack 14, and dispersion, such as humidity of said oxidizing agent 
gas and an oxygen density, can be prevented effectively, and the effectiveness in said 2nd substack 14 that a 
desired reaction is carried out certainly is acquired. And the generation water generated by the 1st substack 
12 can be used as humidification water of the oxidant gas supplied by the 2nd substack 14. thereby « 
humidification of oxidant gas — there is an advantage that amount of water is reduced sharply. 
[0047] On the other hand, while the fuel gas (namely, humidification fuel gas which amount of water is in 
the condition maintained uniformly, and fuel gas was consumed by the reaction, and became low 
concentration substantially) of low concentration [ fuel gas / way / 94 / from the fuel gas outlet 68 / fuel gas 
interflow ] is supplied, the intact fuel gas of low humidification is supplied to said fuel gas interflow way 94 
from the low humidification fuel gas feed hopper 69. For this reason, on the fuel gas interflow way 94, like 
the above-mentioned oxidant gas interflow way 92, the fuel gas of a humidification condition and the intact 
fuel gas of low humidification are supplied to the 2nd substack 14 from the fuel gas inlet port 46, after 
homogeneity is mixed under the turbulent flow of the guide section 98, and a mixed operation. 
[0048] thereby - the 1st operation gestalt - the fuel cell stack 10 - as a whole ~ humidification - while 
aiming at reduction of amount of water, oxidant gas and fuel gas without dispersion, such as humidity and 
concentration, can be certainly supplied to the 2nd substack 14 (further the 3rd substack 16 of the 
downstream) of the downstream. 

[0049] Drawing 6 is the 1 partial-solution strabism explanatory view of the fuel cell stack 100 concerning 
the 2nd operation gestalt of this invention. In addition, the same reference mark is given to the same 
component as the fuel cell stack 10 concerning the 1st operation gestalt, and the detailed explanation is 
omitted. 

[0050] Between the 1st thru/or the 3rd substacks 12 and 14, and 16, the fuel cell stack 100 infixes the middle 
plates 102a and 102b, and is constituted. The eel assembly 104 which constitutes the 1st thru/or the 3rd 
substacks 12, 14, and 16 is equipped with two or more unit cells 106 by which a laminating is carried out in 
the direction of arrow-head A as shown in drawing 7 . Each unit cell 1 06 is equipped with a zygote 1 08 and 
the separator 110 which pinches said zygote 108. 

[0051] It is mutually open for free passage in the direction of arrow-head A, and the fuel gas inlet port 46, 
the cooling-medium outlet 48, the low humidification oxidant gas feed hopper 65, and the oxidant gas outlet 
64 are established in the end edge by the side of a zygote 108 and the long side (the direction of arrow-head 
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C) of a separator 1 1 0. It is mutually open for free passage in the direction of arrow-head A, and the oxidant 
gas inlet port 56, the cooling-medium inlet port 66, the low humidification fuel gas feed hopper 69, and the 
fuel gas outlet 68 are established in the other end edge by the side of a zygote 108 and the long side of a 
separator 110. 

[0052] As shown in drawing 8 , the oxidant gas interflow way 114 which opens the oxidant gas outlet 64, 
the low humidification oxidant gas feed hopper 65, and the oxidant gas inlet port 56 for free passage is 
established in one field 1 12 of the middle plates 102a and 1 02b. This oxidant gas interflow way 1 14 has 
formed the guide section 116 while constituting the long picture-like passage which extends in the direction 
of a vertical angle along one field 1 12 of the middle plates 102a and 102b. 

[0053] The guide section 116 consists of two or more rib sections, and has the function to make the oxidant 
gas and the homogeneity after the use supplied by said oxidant gas interflow way 1 14 from the oxidant gas 
outlet 64 mix the intact oxidant gas supplied to the oxidant gas interflow way 1 14 from the low 
humidification oxidant gas feed hopper 65, by setting up die length, a location, a direction, spacing, etc. of 
each rib section. 

[0054] The fuel gas interflow way 120 which opens the fuel gas outlet 68, the low humidification fuel gas 
feed hopper 69, and the fuel gas inlet port 46 for free passage is established in the field 1 1 8 of another side 
of the middle plates 102a and 102b. The guide section 122 is formed, die length, a location, a direction, 
spacing, etc. of each rib section which constitutes said guide section 122 are set up, and this fuel gas 
interflow way 120 has the function which mixes the intact fuel gas supplied to said fuel gas interflow way 
120 from the low humidification fuel gas feed hopper 69 to the fuel gas and the homogeneity after the use 
supplied from the fuel gas outlet 68. 

[0055] Thus, with the 2nd operation gestalt constituted, if oxidant gas, fuel gas, and cooling water are 
supplied to the 1st substack 12, as shown in drawing 7 , this oxidant gas will be introduced into the oxidant 
gas passage 74 of a separator 110, and will move along with cathode lateral electrode 34a which constitutes 
a zygote 108. On the other hand, fuel gas is introduced into the fuel gas passage 78 of a separator 110, and 
moves along with anode lateral electrode 36a which constitutes a zygote 108. Therefore, in each zygote 108, 
the oxidant gas supplied to cathode lateral electrode 34a and the fuel gas supplied to anode lateral electrode 
36a are consumed according to electrochemical reaction within a catalyst electrode, and a generation of 
electrical energy is performed. 

[0056] As mentioned above, the oxidant gas and fuel gas which were consumed by each unit cell 106 are 
discharged by the oxidizing agent gas outlet 64 and the fuel gas outlet 68, respectively, and are sent to 
middle plate 102a arranged at the downstream of the 1st substack 12. In middle plate 102a, while the 
oxidant gas of a humidification condition is supplied to the oxidant gas interflow way 114 from the oxidant 
gas outlet 64 in one field 1 12, the intact oxidant gas of low humidification is introduced into said oxidant 
gas interflow way 114 from the low humidification oxidant gas feed hopper 65. 

[0057] While the oxidant gas interflow way 1 14 is constituted in the shape of a long picture in the direction 
of a vertical angle in the field 1 12 of middle plate 102a in that case, the die length of two or more rib 
sections which constitutes the guide section 116, the location direction, spacing, etc. are set up. Therefore, 
after homogeneity is mixed, the oxidizer gas of the humidification condition supplied to the oxidant gas 
interflow way 1 14 and the intact oxidizer gas of low humidification being enough and the oxidant gas inlet 
port 56 of the 2nd substack 14 are supplied. 

[0058] On the other hand, in the field 1 18 of another side of middle plate 102a, while low-concentration fuel 
gas is supplied to the fuel gas interflow way 120 from the fuel gas outlet 68, the intact fuel gas of low 
humidification is supplied to said fuel gas interflow way 120 from the low humidification fuel gas feed 
hopper 69. For this reason, on the fuel gas interflow way 120, like the above-mentioned oxidant gas 
interflow way 1 14, after the fuel gas of a humidification condition and the intact fuel gas of low 
humidification are mixed by homogeneity under the turbulent flow of the guide section 122, and a mixed 
operation, the fuel gas inlet port 46 of the 2nd substack 14 is supplied. 

[0059] Thereby, with the 2nd operation gestalt, since oxidant gas and fuel gas are supplied to the oxidizing 
agent gas inlet 56 and the fuel gas inlet port 46 of the 2nd and 3rd substacks 14 and 16 through the middle 
plates 102a and 102b, the respectively same separator 110 can be used for the 1st thru/or the 3rd substacks 
12, 14, and 16. Therefore, with the 2nd operation gestalt, while versatility improves, the same effectiveness 
as the 1st operation gestalt is acquired — it is reduced effectively and a manufacturing cost will become 
economical. 

[0060] Drawing 9 is the 1 partial-solution strabism explanatory view of the fuel cell stack 140 concerning 
the 3rd operation gestalt of this invention. In addition, the same reference mark is given to the same 
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component as the fuel cell stack 10,100 concerning the 1st and 2nd operation gestalten, and the detailed 
explanation is omitted. 

[0061] The fuel cell stack 140 is equipped with the middle plates 142a and 142b infixed between the 1st 
thru/or the 3rd substacks 12 and 14, and 16. As each eel assembly 144 which constitutes the 1st thru/or the 
3rd substacks 12, 14, and 16 is shown in drawing 10 , two or more unit cells 146 are piled up in the direction 
of arrow-head A, it is constituted, and each unit cell 146 is equipped with a zygote 148 and a separator 150. 
[0062] While it is mutually open for free passage in the direction of superposition (the direction of arrow- 
head A) and the fuel gas inlet port 46 and the oxidant gas outlet 64 are established in it at the end edge by 
the side of a zygote 148 and the long side (the direction of arrow-head C) of a separator 150, the oxidant gas 
inlet port 56 and the fuel gas outlet 68 are established in the other end edge by the side of a long side. 
[0063] While the cooling-medium inlet port 66 is established in a center section, the low humidification 
oxidant gas feed hopper 65 is formed near the oxidant gas outlet 64, and the low humidification fuel gas 
feed hopper 69 is formed in the lower limit edge of a zygote 148 and a separator 150 near the fuel gas outlet 
68, respectively. The cooling-medium outlet 48 is formed in the center of an upper limit edge of a zygote 
148 and a separator 150. 

[0064] As shown in drawing 1 1 , while the oxidant gas interflow way 1 14 is established in one field 1 12, as 
for the middle plates 142a and 142b, the fuel gas interflow way 120 is established in the field 1 18 of another 
side. 

[0065] Thus, with the 3rd operation gestalt constituted, while the oxidant gas discharged from the 1st 
substack 12 is supplied to the oxidant gas interflow way 1 14 by one field 112 side of middle plate 102a like 
the fuel cell stack 100 concerning the 2nd operation gestalt, the intact oxidant gas of low humidification is 
supplied to this oxidant gas interflow way 1 14 from the low humidification oxidant gas feed hopper 65. For 
this reason, the oxidant gas of a humidification condition and the intact oxidizing agent gas of low 
humidification are supplied to the oxidant gas inlet port 56 of the 2nd substack 14, after homogeneity is 
mixed in the oxidizing agent gas mixture passage 1 14. 

[0066] On the other hand, in the field 1 1 8 of another side of middle plate 142a, while low-concentration fuel 
gas is supplied to the fuel gas interflow way 120 from the fuel gas outlet 68, the intact fuel gas of low 
humidification is supplied to said fuel gas interflow way 120 from the low humidification fuel gas feed 
hopper 69. Therefore, low-concentration fuel gas and the intact fuel gas of low humidification are supplied 
to the fuel gas inlet port 46 of the 2nd substack 14, after homogeneity is mixed on the fuel gas interflow way 
120. 

[0067] Thereby, with the 3rd operation gestalt, the same effectiveness as the 1st and 2nd operation gestalten 
is acquired— can constitute the 1st thru/or the 3rd substacks 12, 14, and 16 from same components, and it is 
reduced effectively and a manufacturing cost will become economical. 

[0068] In addition, although each eel assemblies 20,104 and 144 are constituted from the 1st thru/or 3rd 
operation gestalt by the type every [ which arranges a long side side horizontally ] width, this long side side 
may consist of types every [ it was made to point in the direction of a vertical ] length. 
[0069] 

[Effect of the Invention] In the fuel cell stack concerning this invention, since the reactant gas discharged by 
the reactant gas outlet side free passage way of the substack of the upstream is supplied to the reactant gas 
entrance-side free passage way of the substack of the downstream through the passage of a middle plate, 
after reactant gas is supplied from a reactant gas entrance-side free passage way, in each substack, it is 
discharged from a reactant gas outlet side free passage way. Thereby, since the same separator can be used 
to all substacks, it is not necessary to prepare the separator with which classes differ, and will become 
economical. 
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http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/9/2006 



JP,2003-092131,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 




[Drawing 12] 
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[Drawing 8] 
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[Drawing 9] 

FIG. 9 
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[0 03 4] C©«fc5te$fi£$ftSj&m?feX£-.'*l 

[0035] fmmm*^ v >? 1 ortt?«. 31 1 

•y-^X^^^l 2*«BW-5-feJUTH2>^y 2 o©Kfb 
S"J^AP5 6{C^bSiJ^*^*&3nS<hi4>{C v |J 
IB-fe;i/T -fe >^ y 2 0 ©8SfcM7X AP4 6 (c*im**x*i 
(H1#JS> . »Si«»AP6 6K: 

«. tt*-^i^u>^y=j-;i"^*-r;i^©^«(*:)W 
C<Dtcib. n\ J 9-7XZv9\2-CV3.> 9k 

30 Enx^isjfca*a^t)$ti/ctt^ie©-fe;i'r42>^y2 0 
[0036] ^EfiA^r6jK:affiL/-ct,^K<biW*'^AP 

5 6K:«*&3nfcK{bfiiW^«. S3*f«tc;S4{Cm-r 

«fc^k:. »i-fe^u-*3 8(ctS:W6n-cti-5^bSU^ 
^SK8S7 4K:^A3n. Sf l8^f*2 8*«^-TS*V 
-KiSSi3 4aK:?Sotg«|-r5. — j^f4*fXA 
P4 6KM?hfcji8ft^B. 312^^-^4 0^ 

40 ft2 8*«fSTST>'-KffiiJ^3 6aK:r9-5-C^!6-r 
•5. SE-jT. 3riS^(*2 8-Ctt. »y-FMi3 4 
aScea&Sn-SKfbSil^i. 7^-FISS3 6aK 

[ o 0 3 7 ] ft 1 &^#2 8 -C-a5*4?«»3nfc^bSi| 
S{bfi!I^?3£K7 4*>e.*P^bafl^tHP5 
0K#A3n, C©*P^KfbSl|^^taP5 0{C?Qn>r^ 

EPA^isjcc^sft-r-s. cwK-fb^j^xfi. ia4«:^-r<t 

^«C. efjra^bSfl^^AP5 2*>6ft2H2^U-^4 0 
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m!22Wt1?l*fX®&8 0 ^0Tf2^ft3 0 SriSfiS 
[OO38108K. m 1^^*2 8 *«fi£T4T^- 

FffljmS 3 6a -n-mmm. <* ft/as***** a 4 (C 

ijrfiSfc:. *(SI&«#;*ttiP5 8fC«A$ftr*WA 

*K*4#*AP6 Oa. 6 0 b4/M/-cm3-b^U-af4 
2Kf8W6ftrt>£j&fi#*i£8g8 2teegAi*ft-&. 

Jdrrsr^-Fiijmese bfc&^r^a&r**:*. m 

iEJit2jg£#3 OTtt. Kfb^#*fc<J:tf&&;tf**i&l! 

jgmgrt-e^wb^KfStc <t o mmz ft. ^#tT*>ft 

4 KgtHJ 3 ft *£<!:«>«:. ^WBSSft/d&Sfttf;* 

«. «m^mn6 8ccgFmsni. 

C 0 0 4 0 J #33JJGS#AP 6 6 ft fcteiP 

03-fe^-u-$4 2«:is:we>ft-cc^?^«S» 
8SK8 4K:?&or^aJn,/ca. M«4 4-rSfOJiur^ 

HzyfU-i»3 8tc&W6ftTC>SteiJJj6ii*ifc887 6 K 

?9^ts©l, ^sisittan4 8{cg?ffi3fts. 
[oo4i] t©*§^. m 1 ©naswctt. m 

1 *-^12 CD^fcSH^ AO 5 6 (c&fkffJ*/* 

AiMSnSiiiK. AP 4 6 tt 8**4 #X *5 

^SftSi. C<Mllf«# ?f 1 2f*!X—$k&ffi 

#*tUP6 4fc«fctfj&$M/*liJP6 8 tcgfffiSftr^ 
TV- h 1 8aKI6n5. 

CO 0 4 2 J ^-C. BKbSfctf V&m*fx * 
ra^U- H 8 a©K<bSJ#;*®£«tSg9 2*s«fcO'«m 
#XS^»B9 4*ii-5t:m2^^$f * 1 4©®fb 
S«**XAP5 6te«fc^*^^AD4 6fC{*i£;*ft*>. 

02 If:/;**?* 1 4©&{bftJ2f;*fflP6 4*J 

itflt&mtf^ffipe stcgffcHSftTtfia^u- n 8 b 
KjM6ftfc^b^#*:teJ:D s j&*4#*tt. ffrStfP^^V 

- n 8 b<nmiwwxm&m&9 2*sj:ut8m*fz.m 

XAP5 6*J«fcO'M«*'^AP4 6 ft 
[0043] C©<fc5K:. 0 171M03 If 1 
2. HfcJ:t;i6TB. ^bffl^xfejc^i^^x 

K{b?J^AP5 6teJ:Ufj8m^AP4 6 
{C{fete;*ftft:&. Si^fcj^W^ tliPI 6 4 *s«fc C/<^4^7 ^ tfl 
P6 8«cgftii;*ftSft:«{>. mffE017!>M03lr':/X*? 
* 1 2 . 1 4*J<fcCJf 1 6 *4ti-©ai D B D 'CiS)EtS C 
£#oJi&tC&.5>. C©/c«>. 017JM03-if:7'**-y * 
12. 1 4*ii^l 6tC. *ft^ftl§J— ©017&M03 
•fe^U-^3 8. 4 0*jJ:EM 2£fll<,>*C£#-CS. 
*Rffltt#lfiLtirs SSjg^WS&KfiiMSftr 

[0044] s/c. 0 i ©uissj&srctt. 0 1 -j-^x * 

1 ZicMLX, t<Dmi-9-7XZ? 9 1 2©SI£K: 
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^^a©^bjw*-^*j«tcf*^ <§sia±. ttimz 
titcmmmomirnxz) tm&ztiz. fi^-c. mi 

2 1 2mj£?Z&-Z)\,T-b>-7 ') 2 o-e 
tt. ^Kd^&S©^bffl:tf*J^8£ftfct*S-etft 

&<*ftsfc«>. wi&miyfxz 1 2rtT?gfM©s 

jE^frS&tcfrtoftS. 

[0045] -t©KL £-feJl>T-fe »J 2 0 rtTtt. £ 
JC«:<l:0*fefi£**^6ft-S. C©*fiS*«. &ffi&©8 
{b»j#x*rt-L>-c&Yb#J#*ttiP 6 4 {tr&or^enx* 
10 [Sj{Cigg& U , tfJH y U - h 1 8 a ©K< bfiijtf *ii-£?&8S 
9 2{C^A$ftSiifefC. c©K<baiJ**^il^Sfeg89 

2cc«. ®jjps^bSii^x«j&P6 5*6{g/raa©Mb 

^x*s^$ftS„ tft(cJ:0. &ffl&©I«bSU:tfx 

m#xAn5 6fr?>m2if7x j 5"j? i4KU2£e>fts. 

[0 046] tfcoT. m2y-7x$v#i 4-c«. C© 
02 $-^14 ©»!£K:^ftS©i8fb8J;tf*a< 
+^«cjns§ftfc«s§-c«*&3ft. EriBKfbffW*©® 

3^f$ft-5it»5S6**W6ft'5. U^4>, Ilt^X 
2?*1 2 ft J(r21f-^*»i'l 

[0 04 7]-*. gm*-XtBP6 8A»6 

im^-Wit-nicim z ft tctm-c, m&x. J: o 

30 *&SftS<t<!:4>«C. ■(gftlS«Sf!4^«if&P6 9^6PS 
«B»^il^8KK9 4(c(g*nM©*ffiffl^^^«*& 
3ftS. C©?tii). iKS^^ig^SS£K9 4T«. ±fB© 

^b«**^?i^^9 2i^«tc. *na«ss©*8^^ 

<b(gJ)nS©5^fflt83|4*X<!:*s. ^/-f Fg)59 8(OSM*s 
XVm&ftFWTicX}— «CJl^3ft/c^. *SS^^AP4 

[0 048] cfttcto. f loHif^Ta. »(§ 
*>«c. Tmm<Dm2D-7xz~,i>i4: (3e.tcT«5W© 

40 13*^$-^ 1 6) CCJ^L-. SfifcJ;WfiS^©« 
eo^^/jro^b^J^fc.kcX^^^^filSltc^r 

[ 0 0 4 9 ] H 6 it. XftWOm 2 ©SISfe^tC^SjK 

mmmx $^100 ©-gfts-^smsi^H-cA joc 
*j. m 1 ©nssjesi«:^s«!a4^?6^ $?*iotm- 

[0050] MSIS^^ 5-flOOtt, 01 BS03 
t^fji'lZ, 1 4fc«fctfl 6P5{Ccf0^U-H 
50 0 2 a. 1 0 2 b£/f£0T#fiE<*ft-5. 017bM03 
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2. 1 4*siC^l 6*«fi£-r4*JUT-b 
>7' I J10 4B, mUCnk-TJi^K.. SSJA^tcSJi 

6». g^iosi. itii2S^ i o 8 zmsrz* 

1 1 0i4(i^.-5. 
CO 0 5 1 ] &£#1 0 8fc<fctfHz^b-£ 1 1 OCDS 

KiliILTj8gsM/*AP4 6. te*P88#fcbP4 8. <£Jjd 
&&<bS<l#;*{!M6P6 5**<i:i?g{bai#*tHP6 4*^19: 
&£-#l 0 8*J<tCf-fe^U-f 1 1 OCDfiiS 

ffifoilHttHIKCM:. ^EflA^ftftS^ctSjlO-cKfbS'J 
^AD5 6. #a«gi*AP6 6 . <£»0&j&£tf/*{*i£ 
□ 6 9*J«fctfj^#*fflP6 8#igW£*-i.2>. 
[0 0 5 2) aStCTfrf.fcSK:. "fH^-H02 
a. 10 2 b © — 2/ ©85 1 1 2{Ctt. Wtttffl*?Z.Mn6 
4 4ffiflniai&bSlWX{&£P6 5 4K<b8J#;*AP5 6 

±&gM?zwum*fzm-&m§i 1 4#is:we>*is. 

C©KfkS(l^il^i!Sa81 1 4fct. tfP^^U- M 0 2 
a. 1 0 2 b©— #©M1 1 2tcfe-oX*ift-}3\tii<>cm&. 

?z&RViffl&zmi8.-rz£±i>< l c. a a kspi i 6* 

[ 0 0 5 3 ] HA KSP 1 1 81*. ffigfc©U ^§p-C^$ 

tt-c*D. s>;^as©ss. eg. ^rrsj*5«fc ^^Ri^*s 

6K-fbW^ii^ifeS 1 1 4lcm&£ftZ>*®m<Dm<t 
SW*?:. Kfbffi#*ti06 4a>6f5IE®{b8i!;tf*jl^ 

em 1 1 iicimztiz&m'&vwHt&wxtxi-icm 

[005 4] tplBJ^U-M 02 a. 102b©ffe£© 

mi 1 8«c«. «m*'^ap6 8 Lffimsmij*m& 
P6 9 <ti8s^xAP4 e <t=&aa-r-s«s^^ii^figs 
8120 ifiwt!f)htiz>. z<Dwm-*i*m&tfm\ 20 

«. h'ff 1 2 2 zm-txte*} . f5fe#W K§P 1 2 2 

*f*tt!P6 8fr6«&3nS^&©j^#*41^^ 

[005 5] C©J:^(C^fiS3n-502©Sli6^-C 
tt. ST 1 $7*12 (CgMbSUtf*. j^***?*** «fc 
CX^P**i«*&$n-£.i. 137 (C^TJ: 5 (Cs C©^b 
MrtMt-b'^-Z 1 1 0©KYbSfl#*;*i£SS7 4CCzgA 
3n, S^f*l 0 8*«lfiSr4*V-Kfflll^S3 4aK: 

f&^-c^iws. — tamttziz. -fe^u-* 1 1 0 

Sr>--h'fl!KS3 6atC&T>-C9abTS. -S 
^10 8tli, *v-FM3 4a«:iteSii5 
KffcJW^i. 7>»-F«tti3 6aK«(&Sh4itt 

*fx 4#. ftHissrt-cmawb^sisjcj: 0 «s® sti. 
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[0 056] ±fB©<fc5«:. ftJUtt-kJl'l 0 
ftfc^tffl#xfc.fctf «$&#*»*, **i-efti*{bff!l#* 
WP6 4fcJ:tfj&«#xfcBP6 8fc#tHS*i. JUlir^ 
X*v2 1 2©TSSffiI«:Eg$nrt,>-5*ra^U- h 1 

0 2a(Cge.nS. Wl/-H0 2aT:iJ. — #© 
ffil 1 2(c*jt,srK<bS0**xaP6 4*e>K{bSJ*'xs 

10 5. 

[0057] mitm*fz.mGWs& 1 1 4 1*. * 

ra^U- H 0 2 a ©351 1 2rtT*fft^lfiJ«:SRtS(C 
TOS^iiifctc, *f-TF*l 16*»fiW*8»© 

■5. seoT. mtiH#xa«wsi 1 4tc«if&3nfcjjn 
SttttoBlf HQ*/* 4 {gfiniS©*£fflIS{b8<J#* 4 f*. 

+##>-3i£— (Cil^-S ft/c&. If£ 2 tJ-T'X * ? * 1 4 © 

[0 05 8]— ffl7'l/-H0 2a©flK©Il 
20 1 8 "CHE. JWM/XIHP6 8*P6&*4#XiI^8g8Sl 2 
OtcfiiSSC^^X^I&^nSiifetc. fiJOMjBS 
*4#*#*&P6 9]&>6MejtHBf^a«ilEH[ 12 0Kfi 

*S£iftKl 2 0Ttt, ±fE©&fbSfl#;*ii^8£88 1 1 
4 4 IHSCC . ftfflim®jKft*f x 4ffi^©*ffiffl«B* 
ii^ttfiiiA K8B1 2 2©SUfcfc<fcc;a£flUrFK:J$i— 

tc&£stifc&. ®2^*9 * i 4©8*£M7*ap 

46«C«l&$iT5 0 

[0 059] CtitCiO. m2©HJg^!St?«. ®i<tsii 
30 H 0 2 a. 10 2 

b&ftl,Xfll21s£Vm3-*f7XZ ? 9 1 4*J,fcO c l 6 
©gt<bSfl#XAP5 6*S«fcc;jl8if4^AP4 6K«*&i* 
nSfc*. m\TmM3^zf^^vi; 1 2. 14fc«t0f 

i6K, -e-n-enm— ©-fe^u-* 1 1 o*ffli>5ct 
a*c#*. seo-c. 02©n*6jgSB-c«. iRjBtt*»i«j± 

icft&V. IV 1 ©5gjS»JS4l^l$©SWI*J»6>ft-6. 

[ o o 6 o ] m 9 t*. #^9j©sfr 3 <Dmt&&micmz m 

40 fc. »l fc<fc^2©||SS^S§K:^t^m?fex$'?* 
10. 100 4 EJ— ©flfcSgJR «[U— ©#R8flF# 

ur. -e©i¥ffl^gi93«^BS-r^. 

[0 06 1 ] *S«mrfeX$ ^140», SI 1 75MSS3 

**»*»*i2. 1 4*»<fctfi erasc^sisns^ra 

^U-H42a. 1 42 b5r«^4. mi7!>^3^ 
^*»^12. 1 4*5^:^1 6 *«^SSH2;UT-fe 

l 4 4{j. Bl l o(c^-r«fc^K:. fia©*fii-b^ 

1 4 6^EnA^rS]6CSia^t>-a-r«5!E3*ir4jO. S 
SMft-teJH 4 6t^^l 48 4-fe/NU-af 1 5 04* 

50 {f^.*. 
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[006 2] me&l 4 8*sJ:V-fe^<U-5r 1 5 0©B 
m (^EPC^iSj) fflJ©-ffitSSP«:tt. Sfc^*>-e:frisj 

<*EPA#|iiJ> K2l>(C^GT*tS8;*7XAP4 6 £K 

SgigglHctt. 8<tS0#*AP5 6 tfiP 6 8 £ 

[0 06 3] m$#l 4 8<k-fe><U-£l 5 0©Tigt£ 
SBKtt. 4>*S«c?&aa!«:A06 6#S!We>ft-£<':£4> 

«:. g^so*f^aiP6 4<Dia^K:®»nsKitai)^«*& 
□6 5^ «^*'^mp6 8<o&micmam}m*>z&i 10 

1 5 0©_tSgt&g|Sifr:*K:«. teS8g#ffiP4 8*1 

swifts. 

[0 0 6 4] HI lCC^T«fc^«:. tplffl^'U'-h 142 
a . 1 4 2 b «. — ^j<om 1 1 2 <<tM<mti ^U^ffiM 

1 1 4*jg:we>n5<i:ifc(c. fi^-©®i 1 8K.mw 
*ii#i£8Si 2 o*sig:we>n-cc»s. 

[0 06 5] C<DJ:5U:mf8,2ti2>m3<Z>&mBm-T: 
te. SfT2©f|^@&C#£jBgsmffeX:S» ? ?100ii 

*ra^U- h 1 0 2aO-*©I 1 1 2Wcm<tffl 

ijxm&ms&i 1 4 Kttt*&<*n& t©i*{fcs<j 
tf^ti^iftssi 1 4fcigflns^tgij*'x^i{&p6 5#>e> 

mimxxm-sim 1 1 4-c^— fcg^sn?^. ^2 

1 4 ©&<&$)#;* AP 5 6K:tfel£<*ftS. 
[0066]-^, t^RS^U- h 1 4 2a©ffc£©Ml 
1 8T«, Jm#XfflP6 8 ig^SSffil 2 

*4#*«*&P6 9*i6ftrffi«SS^il^ffi 1 2 OKffi 

Jns©*ffiffl«s?4^^*i«*&$n-s. ffi-jt.'ffltto 

SSKl 2 0-C^— (Cjg^^nfc^ 2-9-^3? ^ * 1 
4 ©8£f4#X AP 4 6 (C«*&<* ft -5. 

[0 06 7] ctifcio. m3<Dmm&m-ciz. mm 

SS3t^i(?i'12, 1 4*J«fcCJ c l 6*11— ©gft& 

[0068] ftfc. m 1 7iM»3©HiS^!S-C«. #-b 
^l/T-fe^T'y 2 0> 1 0 4*S<fctf 1 4 4*lS2fflI**^ 

^«:Eg-r-5«g*^-r7-c«fiS;?nTi,^*s. t© 

4>«fct,»„ 
[0069] 

[|%W©S6*] *^{c^^jK«mrfe^$--- : fC» > ± 
«EfflO©-9-^$ 9 ^©Slc:**^WPfflia31K(cgfHiS*i 
icMS&Uxlfi. 4>ra^U-h©SfeK*aoTT^fflJ©-!f 

©SJS^/x AP<W®ii8S«:«*& $ ft* tafr. so 



#ft-5. cftjcto. ±t©-$-:t\** ?*K:*fu-ci3j— 
©fe;su-**&ffi-rsc£#-cs*fc*. as©iifc 

[01] *^K©m l ©jliS^giJcfii*****®^ * f 
f©— SP»gK4«S-C*S. 

[02] UfEj^m?6^i'2'^ ; &^S£-rS-fe-»l'T-fe>-7' 
y©^SBfl-g?£ttai3T*£. 
[03] SoE*^*^!;©— SWKffiBtt80-c*£. 
[04] UiS-fe;i'T-fe>^';©SSngi^0t?*^. 

[05] mmm&m** vttmis.? 

IM 6 ] *2HJI|©S?I 2 ©H^S§(c^4gS^®fe^ * f 
* ©— §B#Jg*4»Si 930T* $> * . 
[07 ] iwffij&*4m?fe*f v *©jj£ft5ft?)i0-C£>S. 

[08] we«»«*^a»9i'*«fl«-6i>nB^u-h 

©IE®0t?*-5. 

[0 9] 3 ©mt^SS«C#4iK»«ft^ * v 

[010] mffe^mrtfex * v ?m\imm-Q*>z>. 
[0in «j«iBttws^*»i'*awEr**no^u- 
h©iEaig-c*€). 

[012] mtmfiicgkztimmm-fu » *<D®m®-c 

10. 10 0. 14 0-tPHiX$ 5 * 

12. 14. 1 6-9-^^y^ 

18 a. 18b. 102a. 102b. 142a. 14 

2 0. 1 0 4. 1 4 4 •••■bJVT-fe>^'y 
2 4. 2 6. 1 0 6. HS-ifi** 

2 8. 3 0. 1 0 8. 3 2a. 32b 

-mm 

3 4a. 34b-*7-K)IWS 3 6a. 36b 

38. 40. 42. 1 1 0. 1 50—fe/<U-* 

4 6 -jBSlsftfXAP 5 6 -WHm*f 
*AP 

6 4 -BMtaWXHiP 6 5 HSflDSK 

B8-flm^(tip 6 9-caouB 

*4^^«*&P 

7 4. 8 0 •••BWtS<W*8E& 7 8. 8 2-i 
9 2. 114 -SMba«^il^«E88 94. 1 20- 
96. 98. 116. 12 F» 
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